Stress during the pre-pubertal period leads to long-term diet-dependent changes in anxiety-like behavior and in oxidative stress parameters in male adult rats.
Social isolation during early development is one of the most potent stressors that can cause alterations in the processes of brain maturation, leading to behavioral and neurochemical changes that may persist to adulthood. Exposure to palatable diets during development can also affect neural circuits with long-term consequences. The aims of the present study were to investigate the long-term effects of isolation stress during the pre-pubertal period on the exploratory and anxiety-like behavior, the oxidative stress parameters and the respiratory chain enzymes activities in the hippocampus of adult male rats under chronic palatable diets. The results showed that isolated rats receiving either normal or high-fat diet during the pre-pubertal period presented an anxiolytic-like behavior. The animals exposed to stress and treated with high-carbohydrate diet, rich in disaccharides, on the other hand, presented the opposite pattern of behavior. Stress in the pre-pubertal period also leads to decreased activity of the antioxidant enzymes and the mitochondrial respiratory chain complexes II and IV and decreased total thiol content. These effects were reversed by high-fat diet when it was associated with stress. The effects of a sub-acute pre-pubertal isolation stress on anxiety-like behavior and on hippocampal oxidative imbalance during adulthood appear to be modulated by different types of diets, and probably different mechanisms are involved.